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Therapy with streptokinase-activated plasminogen is affected firstly by the presence of antibodies to streptokinase and secondly by the presence of plasmin inhibitors. Antibodies with the power toneutralize streptokinase may exist in serum and are increased following the injection of streptokinase or after hlemolytic streptococcal infection. Powerful inhibitors of plasmin exist in normal and pathological body fluids.
The laboratory control of fibrinolytic therapy using this system presents a number of difficulties. Methods for the assay of enzyme precursor, active enzyme, antiplasmin, and antistreptokinase antibodies have to be developed, and the results of these assays interpreted against the background of the rather complex interaction of this system. Final proof as to the accuracy of these calculations must be provided by the demonstration of free fibrinolytic enzyme in vivo.
Data illustrating these points, particularly with regard to the therapy of tuberculous meningitis; was shown, and attention was drawn to the possibility inherent in the use of purified plasminogen and n1mamin as theraneutic agents. Royal South Hants Hospital CRANIAL arteritis is still regarded as uncommon. The fact, however, that in no more than eight years I have had the opportunity of studying some 30 examples of this condition, leads me to suspect that the supposed rarity of the disease is due rather to a lack of appreciation of the picture which it presents, than to any lack of material. When I first met the illness in 1945, the world literature contained references to only 20 cases, and of these, only 6 were British.
With the increasing interest in diseases affecting the elderly, it seems certain that many examples of the condition will be met, and unless a clear picture is available to the physician, almost certainly the illness will continue to be overlooked.
The history of this disease is of some interest. Horton, Maygath and Brown (1934) , reported a condition in which an arteritis involving especially the temporal vessels, appeared to affect elderly patients. Two years previously the same authors had referred briefly to these cases, in the Proceedings ofStaff Meetings of the Mayo Clinic (1932) .
There is no doubt that to these men we owe the interest which has subsequently developed in thedisease. It is true, however, that Schmidt in &communication on Intra-cranial Aneurysms, published in Brain in 1930, refers to a man, who from the description clearly suffered from this disease. Still more interesting is the reference in a paper by Jonathan Hutchinson, written in 1889 on peripheral vascular disease, to a man seen by the writer some years previously. The precisely worded description of this old man's illness can hardly be improved upon now, and would serve as an excellent clinical account of the disease.
In 1938 Jennings wrote the first account of temporal arteritis in the British literature. Ten years later (1948) in a second important paper, he gave us his further experience of the disease. Since Jennings' first paper, a number of communications have appeared, giving excellent accounts of the clinical and pathological features, perhaps the most imp-ortant of these in this country being papers by Cooke and his colleagues in Birmingham (1946) , Gilmour (1941), and Harrison (1948) .
That it can be easily mistaken at autopsy is suggested by a paper in 1935 by Barnard, who described what histologically appeared to represent an example of tuberculous arteritis, in a woman who died, of an illness clinically indistinguishable from cranial arteritis.
The illness is almost certainly confined to the latter part of life and relatively few cases have been described before the age of 60. It probably affects men as often as women though thus far a tendency to predominate in women has been suggested. The disease, though severe and liable to prodce impressive disability, is self-limited and there is no doubt that its natural history tends towards recovery. It is a long illness often extending over a year or eighteen months. Its greatest thrpat to life is seen in those cases where serious mental deterioration develops, cases spoken of by Ciikea-a& encephalopathic in type. In the majority of cases where recovery eventuates, it presents a constant threat to vision, and at any time in its course total blindness in one or both eyes may result from involvement of the vessels supplying the optic nerve. On the whole, however, where sight is involved, this complication tends to appear relatively early in the illness.
A typical example of the disease presents a very striking and I believe characteristic picture, offering little diagnostic difficulty to anyone aware of the condition.
An elderly person, previously in good health, and with a non-contributory past history, becomes ill. The onset is subacute, and the early symptoms include loss of energy with failure of appetite, depression, headache, rheumatism, fever, sweating and invariably weight loss. Any one of these features may predominate, though headache, by far the most constant symptom, may not be present ,from the onset. When it does develop it is severe, constant, and reacts indifferently to analgesics. ,pAs the headache is really indicative of tenderness of the scalp, even light pressure is intolerable, and sleep becomes almost impossible.
, Another almost constant symptom is that of pain during mastication. The rheumatism is severe, affects muscles and rarely joints, and again responds badly to analgesics. Fever, usually of low grade, may on occasion be impressive-continues for many weeks, occasionally showing spontaneous remissions. Sweating is often severe enough to suggest a brucellosis and weight loss may be severe enough to raise the possibility of tubercle, thyrotoxicosis, diabetes and especially malignant disease.
,jt is this last possibility which is often so worrying for the picture presented often suggests malignant cachexia. In a few cases transient neurological lesions appear, and in some, symptoms suggesting gastric ulcer present.
Clinical examination is disappointingly negative, and even the tender, swollen cranial arteries may be overlooked. When these are noted, pulsation may still be present, and this should not mislead. In the few who show involvement of the adjacent scalp tissues in a subacute cellulitis, the diagnosis must suggest itself. Lesions of the cardiovascular system are not a characteristic finding, apart from '--he cranial artery involvement, and hypertension, if present, precedes the development of the disease.
In some, the lymph nodes in the neck are enlarged and tender, but enlargement of the liver and spleen, if present, is due to other pre-existing causes.
Almost invariably a secondary anaemia develops and the white cell count rises. The E.S.R. is usually accelerated, and a normal finding here makes the diagnosis improbable. The W.R. is invariably negative in both blood and C.S.F., but the latter may show an increase in cells and protein.
In a number there is some reduction in the total blood proteins, with alteration in the A/G ratio. Renal function is not impaired, and changes either in the urine, blood urea, or urea clearance are due to factors other than the disease.
Perhaps the most suggestive feature of the whole picture is the patient's appearance. Typically the face is lined and expressionless, with evidence of weight loss, eyes lack-lustre, 4nd an expression indicative of depression and loss of emotional tone. Little is said, and in taking the history, leading questions early become necessary, and to these the patient tends to reply in toneless monosyllables. Not infrequently, the physician acquainted with the disease may suspect the condition at first sight. Where vision is impaired or lost, fundal changes are surprisingly insignificant. In a few blind eyes, evidence of occlusion of the central retinal artery or its branches may be present, though more usually there is no more than a pale, clear-cut disc, the nutrient artery of the nerve, behind the orbit, having been affected. In a few cases, seen soon after loss of sight, one may observe fragmentation of the venous blood flow.
Treatment is unsatisfactory. Section of affected cranial arteries almost invariably results in a reduction in local pain and headache, while local infiltration of the same vessels with anesthetic has had the same result. Salicylates in full doses appear to be symptomatically more effective than any other form of analgesia.
The only antibiotic which has promised any success has been Aureomycin, and a recent paper from Oxford (Rice-Oxley and Cooke, 1951) reports success with this drug. I have used Aureomycin in 4 cases, in only one of which did it appear to be effective. A The anemia responds to nothing but blood transfusion, and several cases thus treated appear _to have had the whole course of the disease modified and remission accelerated.
I have had the opportunity of treating six proved cases with cortisone and ACTH. In each a dramatic and immediate improvement became apparent. This was maintained while the treatment was continued, but on stopping the treatment symptoms gradually recurred, though in no case was the relapse anything like as immediate as, for instance, in rheumatoid arthritis. My general impression has been that where it has been possible to use either cortisone or ACTH, the natural history of the disease may possibly have been altered and shortened.
In all, I have seen 28 cases during the seven years since 1945. Of these, 14 have had characteristic histological appearances in biopsy material. Of the remaining 14 cases in which biopsy was not performed for one reason or another, 12 had shown the typical changes in the cranial arteries at some time in the disease.
The histological changes manifest themselves as a panarteritis of somewhat subacute or granulomatous character. The intima is Invariably much thickened, though the lumen of the vessel is rarely occluded by thrombus. There is fragmentation of the internal elastic lamina, while the media is involved in an exudative rather than necrotizing process. Giant cells, of the foreign body type, are common, and are usually seen in the outermost layers of the media. Eosinophils are relatively uncommon. The adventitia is involved in the exudative process, and adjacent structures may on occasion be implicated.
As compared with polyarteritis nodosa, the following major differences at once become apparent:
Cranial arteritis occurs after the age of 55, and though polyarteritis is by no means-confined to young people, it is certainly more common in the earlier age groups, and may affect young children. Cranial arteritis is intrinsically benign, and there is no doubt that it tends towards spontaneous recovery. When recovery does occur, unless sight has been affected, it is complete. In polyarteritis the disease is in every case potentially lethal, and when recovery occurs, some permanent damagqe almost invariably remains in its wake. Renal, pulmonary and intestinal involvement are almost unknown in cranial arteritis, whereas they are common and serious in polyarteritis. Histologically, not only are different arteries involved, but in polyarteritis the arteritis is more acute, necrotizing in type and frequently resulting in aneurysm formation.
Of all the names suggested for this disease cranial arteritis appears to be the most satisfactory, though there is no longer any doubt that the disease is not confined to these vessels.
In my series, most of the cases presented in the characteristic manner, and there have been few unusual features. One man, however, developed the murmur of aortic incompetence three months after the appearance of his illness. Two had gastric ulcer, and in two others occult blood was constantly present in the stool. Two developed thyrotoxicosis during convalescence, and in one a lymphocytic meningitis appeared for a short while, early in the disease.
Sight has been less frequently damaged in my series than others have noticed and there have been only eight blind eyes, with almost sixty at risk. In all these the blindness has been permanent.
As to the outcome of the illness, only 5 of my patients have died, and in only 2 of these coul( death be attributed to the illness in question. One died from a perforation of a gastric ulcer, and the second from a cerebral catastrophe, both these events occurring during the height of the illness. The other 3 patients died from cardiovascular accidents, long after their arteritis had resolved. I have not seen any case which could be designated as being of the encephalopathic type referred to by Cooke, and in which type the outlook is grave.
Little has been learnt about causative and predisposing factors. In spite of the features suggesting an infection, no evidence for such has come to light, and the failure to respond to antibacterial treatment makes it improbable that infection plays any direct part. I have noticed a previous history of rheumatism, in a few patients. In several there has been trauma either accidental or surgical, immediately before the appearance of symptoms, and in a number there has been emotional stress of sufficient severity to suggest a possible relationship.
The general behaviour of the illness, the histopathology, and the response to cortisone and ACTH, all suggest that the illness is probably related to the other collagen diseases.
Recently I have studied a number of cases in which there has been gross anterior pituitary damage, in two as a result of chromophobe tumour. In these people, a syndrome reminiscent of cranial arteritis, apart from actual cranial artery involvement, has developed and has responded well to ACTH and cortisone. These patients all suffered not only from all the symptoms and signs of hypopituitary function, but also complained bitterly of a rheumatism very similar to that met with in cranial arteritis. In one, biopsy of a subcutaneous nodule showed an arteriolitis characteristic of Erythema Induratum-and in two others hyaline changes in voluntary muscle fibres were found.
It seems possible that a senile hypopituitary state may underlie this disease, with stress in the form of trauma, emotional disturbance or infection, acting as a precipitating factor. There seems to be no evidence that allergy in the usually accepted sense of the word, or drug sensitivity, plays any part in the development of the syndrome. IL 
CONCLUSION.
Cranial arteritis is probably a common disease. I would urge all physicians, ophthalmologists, rheumatologists and geriatricians to add it to their diagnostic vocabulary. The illness itself maybe so severe that the presence of some occult but lethal condition may be suspected.
The completeness of recovery in these cases is most impressive, and after an illness of such severity and length, in which a grave or even hopeless outcome has been suggested, it is professionally unsettling when the moribund rise to full life and vigour once more. I would suggest that this diagnosis be considered in all elderly patients complaining of unexplained headache, fever, loss of weight, rheumatism and general ill-health.
